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4.1 PRODUCTI ON

Bariumis a dense al kaline earth netal which occurs naturally in ore
deposits and nmakes up 0.05% of the earth's crust (Kojola et al. 1978). Barium
and its conpounds may be found in nature or produced industrially for various
uses. The largest natural source of bariumis barite ore which is conposed
| argely of bariumsulfate and found in beds or nasses in |inmestone, dolomte,
shal es and ot her sedinmentary formations (M ner 1969b). Crude barite is then
turned into crushed barite which not only has its own industrial uses but
whi ch al so serves, in turn, as the source for the production of other barium
conpounds. Crushed barite is first converted to barium sul fide by hightenperature,
sol i d- phase reduction with a carbonaceous reduci ng agent. Barium
sulfide is the starting point for the chem cal manufacture of nobst other
bari um conmpounds (Kirkpatrick 1985). One such useful conpound is |ithophone
consi sting of 28% zinc sulfide (ZnS) and 72% barium sul fate (BaSQO,). Barium
sulfate is produced from hi gh-grade (75% 98% ore in association with granite
and shale, is then crushed, and then beneficiated by froth flotation ,or by
jigging, and dried (Stokinger 1981). Barium carbonate, also used to be m ned
fromthe earth as witherite (Hayes 1982), however, it is no |onger m ned
commercially (Bodek et al. 1988).

Barite occurs in abundance in Al aska, Arkansas, California, Georgia,
M ssouri, Nevada, and Tennessee as well as in Canada and Mexico. This
subst ance was produced at 38 mnes in seven U S. states in 1973. Total U S
production for 1973 was 1,104,000 tons, a figure which represented 23% of
wor | d production. Nevada supplied 50%of this total with Mssouri ranking
second in donmestic production of barite ore. Domestic production |levels for
1969 were nuch | ower at 603,000 tons (Davis 1972). A list of barium
production and processing facilities in the United States along with the
production or processing volunme for each are provided in Table 4-1

4.2 | MPORT/ EXPORT

For the year 1969, U. S. inports of barite ore totaled 344,000 tons, and
t he export volumes were at 10,000 tons (Davis 1972). Inport levels for 1973
were 716,000 tons while exports of barium sul fate and carbonate reached about
68, 000 tons (Stokinger 1981). Inport and export |evels both increased
significantly from 1969 to 1973.

4.3 USE

Bariumand its compounds are used in oil and gas drilling mnuds,
autonotive paints, stabilizers for plastics, case hardening steels, bricks,
tiles, lubricating oils, and jet fuel as well as in various types of
pestici des (Bodek et al. 1988; EPA 1982; Venugopal and Luckey 1978). The
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TABLE 4-1

Facilities That Manufacture or Process Barium and Compounds?

Range of maximum

No. of amounts on site
facil- in thousands Activities

StateP ities of pounds® and uses?

AL 9 1-999 2, 3, 7, 8, 9, 13

AR 2 1-99 9

AZ 3 10-9,999 6, 11, 12

CA 34 (2)¢ 0-999 1, 2, 3, 4,6, 7,
8, 9, 10, 11, 12,
13

Co 4 1-999 2, 8, 9, 13

CT 10 0.1-999 1, 2, 3, 4, 7, 8,
9, 10, 11, 13

DE 1 10-99 1, 4, 7

FL 3 (1)® 1-99 7, 8, 9

GA 12 (2)e 0-49,999 1, 2, 3, 4, 7, 8,
9, 12

IA 11 0.1-99 8, 9, 13

ID 2 10-9,999 1, 5, 8, 12

IL 29 (1)¢ 0.1-49,999 1, 2,3, 7, 8, 9,
10, 12

IN 16 0-999 1, 3,4, 7, 8, 9,
11

KS 3 1-99 8

KY 16 (1)e 0-999 2, 7, 8, 9

1A 10 (1)e 0-499,999 1, 2, 4, 7, 8, 9,
10

MA 7 10-99 1, 3, 4, 8, 9, 10,
12

MD 8 1-999 1, 3, 4, 7, 8, 9,
11

MI 38 (5)¢ 0.1-999 1, 2, 3, 4, 7, 8,
9, 11, 12, 13

MN 4 1-99 6, 8, 12

MO 16 1-499,999 4, 5, 7, 8, 9, 10,
11

MS 4 (1)e 0-99 2, 8, 9, 12
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TABLE 4-1 (Continued)
Range of maximum
No. of amounts on site
facil- in thousands Activities
StateP ities of pounds® and uses¢
NC 15 0.1-999 2, 7, 8, 9, 11, 12
ND 2 (1)¢ 10-99 9
NE 4 1-999 2, 7, 8, 9, 13
NJ 32 (4)° 0.1-9,999 1, 2, 3, &4, 7, 8,
9, 10, 11, 12
NM 1 10-99 12
NV 1 10-99 4, 10
NY 28 (1)° 1-99,999 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11,
12
OH 76 (4)° 0.1-999 1, 2, 3, 4, 6, 7,
, 8, 9, 10, 12, 13
OK 10 0-999 2, 3, 7, 8, 9, 11,
' 12
OR 2 10-99 2, 9, 11, 13
PA 39 (2)¢ 0-9,999 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11,
12, 13
PR 1 10-99 1, 4, 7
RI 2 (1)¢ 10-99 3,7, 8
sC 6 (1)® 1-999 1, 5, 8, 9, 12, 13
TN 10 (1)¢ 1-9,999 1, 3, 5, 7, 8, 9,
11, 13
TX 34 (5)® 1-99,999 2, 3, 4, 5,6, 7,
8, 9, 10, 11, 12
uT 6 (1)® 10-99,999 1, 2, 5, 8, 9, 10,
12, 13
VA 9 0-999 7, 8, 9
VT 2 1-99 12
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TABLE 4-1 (Continued)

Range of maximum

No. of amounts on site
facil- in thousands Activities
StateP ities of pounds® and uses®
WA 3 1-999 2, 8, 9, 12
Wl 10 1-999 i, 3, 4, 7, 8, 9,
11, 12
WV 4 1-999 8, 11, 12
aTRI 1989

bpost office state abbreviations

‘Data in TRI are maximum amounts on site at each facility.
dActivities/Uses: '

1.

o PN

7.

produce

import

for on-site use/processing
for sale/distribution

as a byproduct

as an impurity

as a reactant

8.
9.
10.
11.
12.
13.

as a formulation component
as an article component

for repackaging only

as a chemical processing aid
as a manufacturing aid
ancillary or other use

*Number of facilities reporting "no data" regarding maximum amount of
the substance on site.
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| argest use of mned barite, which accounts for 85% 95% of the total output is
oil and gas well drilling (Bodek et al. 1988; Stokinger 1981). The rest of
barite ore (or crude bariumsulfate) is utilized frequently in the paint,

gl ass, and rubber industries as well as in the production of other barium
conpounds. Such barium conpounds as the carbonate, chloride, and hydroxi de

are inportant in the brick, ceramc, photographic, and chem cal nmanufacturing
i ndustries (Bodek et al. 1988).

I ndustrial uses of bariumand its conpounds are wi de and varied. Barium
netal and its alloys, for exanple, are often used as "getters" to renmpve gases
from vacuum tubes due to their ability to absorb gases (Stokinger 1981). One
of barium carbonate's major uses is as a rodenticide (Mister 1989; Wrthing
1987), however, it also plays an inportant role in the brick, tile, ceramcs,
oil drilling, and chem cal manufacturing industries (ILO 1983; Kirkpatrick
1985). Bariumsulfate, in the chemcally treated, blanc fixe form is used
in high-quality paints as well as in glass- and papermaking (I1LO 1983). The
chloride is used for chlorine and sodi um hydroxi de nanufacture, as a flux for
aluminumal l oys, and in pignment and textile dye manufacture. Bariumoxide is
used to dry gases and solvents, and the hydroxi de conpound plays a role in
gl ass manufacturing, synthetic rubber vul cani zation, sugar refining, and
ani mal and vegetable oil refining. Finally, the main function of barium
sulfide is to act as a starting point for the production of a number of other
bari um conmpounds (ILO 1983; Kirkpatrick 1985).

Barium and its compounds have several inportant nedical uses as well.
Bari um chloride was fornerly used in treating conplete heart block, because
peri ods of marked bradycardi a and asystole were prevented through its use.
Thi s use was abandoned, however, mainly due to bariumchloride's toxicity
(Hayes 1982). Characterized by extrene insolubility, chemically pure barium
sulfate is non-toxic to humans. It is frequently utilized as a benign
radi opaque aid to x-ray diagnosis, because it is nornally not absorbed by the
body after oral intake (Doull et al 1980; ILO 1983; Rae 1977). In addition to
t he extensive use of bariumsulfate in studying gastrointestinal nmotility and
di agnosi s of gastrointestinal disease, bariumsulfate may be chosen as the
opaque nedium for the x-ray exam nation of respiratory and urinary systens as
wel | (1LO 1983; Sacchetti 1972). Moreover, the literature suggests that
radi oactive isotopes of barium such as *™Ba, *'Ba, and *Ba, may prove very
useful in studying skeletal netabolism as bone-scanning agents (Hayes 1982;
Spencer et al. 1971).

4. 4 DI SPCSAL

In case of a spill, it is suggested that persons not wearing protective
equi pnment be restricted fromthe area. Furthernore, ventilation should be
provided in the roomand the spilled material collected in as safe a manner as
possi bl e. Barium conmpounds (particularly soluble ones) should be placed in
seal ed containers and reclaimed or disposed of in a secured sanitary |andfil
(Joseph 1985; NI OSH OsHA 1978). It is also suggested that all federal, state



72

4. PRODUCTI ON, | MPORT. USE, AND DI SPCSAL

and | ocal regul ations concerning barium di sposal should be foll owed (HSDB
1989). No other guidelines or regul ati ons concerning di sposal of barium and
its conmpounds were found.



